Background
==========

Heterotopic pancreas (HP) is the condition where pancreatic tissue presents outside the normal anatomical location without a blood supply connection with the main pancreas. It is mostly discovered in the upper gastrointestinal tract (GIT), most commonly at the foregut (28% at the stomach and 28% at the duodenum), at the proximal part of the jejunum (16%), and infrequently at the esophagus, ileum, Meckel diverticulum, biliary tree, mesentery, or spleen. The incidence of HP ranges from 0.25% to 1.2% \[[@b1-amjcaserep-20-1305]\]. It is extremely rare for HP to have malignant transformation and it is usually diagnosed during histopathological examinations as asymptomatic \[[@b1-amjcaserep-20-1305]\].

Incidental pathology found intraoperatively during laparoscopic sleeve gastrectomy (LSG), as well as arteriovenous malformations in the small bowel, gastrointestinal stromal tumors, leiomyomas, and gastrointestinal stromal tumors in the stomach, adenomas, and hemangiomas of the liver, are increasingly reported in the literature \[[@b1-amjcaserep-20-1305]\].

We report the first case of incidental duodenal HP in obese patients during LSG.

Case Report
===========

A 15-year-old obese Saudi male patient with a body mass index of 39.49 kg/m^2^, with an unremarkable medical and surgical history, was admitted electively for LSG as he failed to lose weight despite following the instructions and recommendations of the dietitians and endocrinologist. Intraoperatively, after initiating a standard 3-port LSG, including the antrum of the stomach, a 2--3 cm duodenal nodule was noted incidentally. The nodule was attached to the mesenteric surface of the first part of the duodenum extending from 6 to 9 o'clock ([Figure 1](#f1-amjcaserep-20-1305){ref-type="fig"}). A decision was made to do a wedge resection of the mass ([Video 1](#f3-amjcaserep-20-1305){ref-type="fig"}). During blunt and sharp dissection of the nodule, the mucosa was opened, and closure was done with Maxon 3-0 in 3 layers. The first layer was done using 3 interrupted stitches followed by the second layer using a continuous stitch. No drains were inserted. Six hours post-operative, the patient started fluid intake and his recovery was uneventful. He was discharged in less than 24 hours. The histopathological examination of the duodenal nodule showed normal HP tissue with no signs of malignancy ([Figure 2](#f2-amjcaserep-20-1305){ref-type="fig"}), and the integrity of the mucosal layer was not breached.

During regular follow-up (1 week then 5 weeks postoperative), the patient was doing well, tolerating oral intake of food, and was following the standard post-operative protocol.

Discussion
==========

Autopsy specimens of HP have an incidence ranging from 0.55% to 15%. It is known that the pancreas is formed by several endodermal invaginations of the primitive duodenal wall. The pathogenesis of HP is unknown, but could occur either through misplacement theory (arisen during the rotation of the foregut when fragments of the pancreas become separated and develop into mature elements) or from pancreatic metaplasia of endodermal tissue which migrates to the submucosa during the embryonic life \[[@b2-amjcaserep-20-1305]--[@b4-amjcaserep-20-1305]\].

The HP mass is frequently found in the submucosa. However, it can also present as a subserosal nodule, a round or lobulated white or yellowish lump of tissue, a few centimeters in length, and central umbilication usually presents in larger tumors at the site of the draining duct \[[@b5-amjcaserep-20-1305],[@b6-amjcaserep-20-1305]\].

Though of congenital origin, most patients with HP are asymptomatic; symptoms, such as small bowel obstruction and obstructive jaundice, appear in older adults. Some tumors have been reported in HP, for example, adenocarcinoma, cystic tumors, and islet cell tumors \[[@b4-amjcaserep-20-1305],[@b7-amjcaserep-20-1305],[@b8-amjcaserep-20-1305]\].

Due to the fact that there is no specific indicator or biochemical marker to diagnose HP, it is difficult to diagnose preoperatively. Increased amylase levels might be found as a result of complications related to HP, such as pancreatitis, small bowel obstruction, or GI bleeding \[[@b5-amjcaserep-20-1305],[@b9-amjcaserep-20-1305]\]. The radiographic and endoscopic appearance is characteristic and includes a well-defined dome-shaped filling defect with central umbilication \[[@b4-amjcaserep-20-1305]\].

The histopathological examination of our specimen showed Type I HP tissue ([Figure 2](#f2-amjcaserep-20-1305){ref-type="fig"}) based on the Heinrich classification (the histologic components): Type I (highest frequency) is composed of complete structures and consists of ducts, acini, and islets of Langerhans cells. Type II is composed of ducts and acini, while Type III is composed of ducts only \[[@b10-amjcaserep-20-1305]\]. Ductal and acinar cell components are present virtually in all cases. Islets of Langerhans are identified in only a third of cases \[[@b4-amjcaserep-20-1305]\].

Local resection of a HP lesion in symptomatic patients appears to be the most appropriate therapy. The standard therapy is surgery, but an endoscopic option is currently being studied for the removal of the HP tissue. The preferred treatment of HP incidentaloma during surgery in asymptomatic youth is local excision (as considered in our case) as it is at risk of becoming symptomatic or malignant when radical (extended oncological) surgery is considered \[[@b9-amjcaserep-20-1305],[@b7-amjcaserep-20-1305],[@b11-amjcaserep-20-1305]\].

HP adenocarcinomas have a better prognosis when compared to adenocarcinomas of the original pancreas, probably due to earlier presentation \[[@b11-amjcaserep-20-1305]\].

Conclusions
===========

Incidentaloma during bariatric surgery is estimated to occur at an incidence of 2%, and gastrointestinal stromal tumors are found to be the most common incidental pathology during bariatric surgery. We report the first case of incidental duodenal HP removed safely by wedge resection during LSG. The safety and efficacy of excision of the similar lesion during LSG need to be more investigated through additional research, and exploration of the abdominal contents, including the duodenum, during LSG is highly recommended.
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![Laparoscopic view of first part of duodenum showing 2--3 cm irregular nodule attached to the mesenteric surface about 1 cm away from the pylorus.](amjcaserep-20-1305-g001){#f1-amjcaserep-20-1305}

![Microscopic view of specimen showing normal well recognized pancreatic tissue including islets of Langerhans. Histology hematoxylin and eosin staining 100× magnification.](amjcaserep-20-1305-g002){#f2-amjcaserep-20-1305}

![Excision of incidental duodenal pancreatic heterotopia during laparoscopic sleeve gastrectomy.](amjcaserep-20-1305-v001){#f3-amjcaserep-20-1305}

[^1]: Authors' Contribution:

[^2]: Study Design

[^3]: Data Collection

[^4]: Statistical Analysis

[^5]: Data Interpretation

[^6]: Manuscript Preparation

[^7]: Literature Search

[^8]: Funds Collection

[^9]: The abstract of this study was presented as an e-poster in the annual International Congress of SAGES 2019 (Society of American Gastrointestinal and Endoscopic Surgeons 2019) \[2019 Scientific Session of the Society of American Gastrointestinal and Endoscopic Surgeons (SAGES), 2019 3--6 April: 2019; Baltimore, Maryland, USA, Posters (abstract)\]

[^10]: **Conflict of interest:** None declared
